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A large proportion of patients with traumatic brachial artery injury have delayed referral
for arterial repair in Iran. In this paper, we review the early outcome of delayed surgical re-
pair of these patients. Patients with traumatic brachial artery injury who had been referred
later than 24 h from occurrence of trauma were selected from May 2003 to October 2004.
Presence of mottling was the main exclusive criterion. Pre- and post-operative data were
registered in data sheets. Among 27 patients who entered the study, the mechanism of
trauma was stabbings in 74% of cases. End-to-end anastomosis (n¼ 14) and interposition
graft with saphenous vein (n¼ 12) were the techniques used. Amputation was inevitable
due to progressing infection in one case. Upper limbs were saved in the remaining 26 cases
(96%). Based on these data we recommend arterial repair in patients with traumatic bra-
chial artery injury even after golden time of arterial repair.
ª 2007 Published by Elsevier Ltd on behalf of Surgical Associates Ltd.1. Introduction have been conducted to evaluate the outcome of theseAlthough isolated upper extremity injuries are usually not life-
threatening, they can produce significant immediate or long-
termmorbidity, especially in the setting of an associated nerve
injury.1 Traumatic brachial artery injuries constitute a relatively
large proportion of these injuries.2 In recent years, the limb sal-
vage rate has reached nearly 100% because of early transport of
patients to the hospital, early diagnosis, increased surgical
experience, and developments in the treatment of hypovolemic
shock and the use of antibiotic therapy.2–4 Some authors have
suggested that a protocol of preoperative arteriography, liberal
use of fasciotomy, frequent uses of autologous interposition
graft, repair of major venous injuries, and routine use of arteri-
ography may result in limb salvage rates that approach 100%
after penetrating vascular trauma to the extremities.5,6
Although, some patients with traumatic brachial artery in-
jury present after golden time for arterial repair, a few studies. Moini).
hed by Elsevier Ltd on bepatients.7 In this study, the results of delayed surgical repair
of brachial artery in patientswith traumatic brachial artery in-
jury are reported and discussed to evaluate the effectiveness
of late repair in these patients.2. Patients and methods
This study was performed at Sina hospital, Tehran University
of medical sciences, from May 2003 to October 2004. Ethical
committee of human research of the school of medicine
approved the study. Patients who arrived at our centre 24 h af-
ter a trauma to their upper limb were examined clinically for
possible brachial artery injuries. These patients had been
managed primarily in a poorly equipped centre for surgical
supports before being referred to our centre. Those who
showed clinical signs of brachial artery injury and thehalf of Surgical Associates Ltd.
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the injury were included in our study. The upper limbs show-
ingmottling and those whosemuscles showed no response to
intra-operative electrical stimulation were considered dead
limb and excluded to be amputated. Patients were visited be-
fore their discharge and then weekly up to 1 month to have
their upper limbs examined for signs and symptoms of ische-
mia and assure the success of the operation. At the first fol-
low-up visit duplex scanning was done for all the patients.
All the data in this paper are expressed as mean standard
error.3. Results
Twenty-seven patients (26 male and one female) with the
mean age of 27.84 11.70 years entered the study. Penetrating
trauma (stabbing) was the mechanism of brachial artery in-
jury in 74% of cases (n¼ 20). Patients’ arrival was
31.23 2.41 h after the trauma. Table 1 shows clinical features
of the patients upon their arrival. Clinical examinations were
not revealing in six cases; so, angiographic studies were
requested in these patients and demonstrated cut-offs con-
firmed their arterial injuries. All arterial injuries were below
the profunda brachii.
End-to-end anastamosis was possible in 14 patients and
the other 12 needed venous graft by removing and interposing
their saphenous vein. Major venous damages were repaired
along with brachial artery simultaneously. Doppler ultra-
sound was done to evaluate the efficacy of repair at the end
of the operation. Associated nerve injuries were detected in
six cases and all were repaired later but one which was
repaired simultaneously using interposition of sural nerve.
Skin graft was used for soft tissue reconstruction in one
patient.
Amputation was inevitable in one patient due to extensive
infection. Compartment syndrome did not occur in any case
and no patients needed fasciotomy.4. Discussion
In spite of improvement in the outcome of patients with trau-
matic brachial artery injury,4 delayed referring of theseTable 1 – Clinical presentations of patients at the time of
hospital admission
Signs Frequency Percentage (%)
Cyanosis 5 19
Mottling 0 0
Pulselessness 24 89
Weak pulse 3 11
Delayed capillary filling 11 41
Motor deficit Complete 0 0
Partial 11 41
Sensory deficit Complete 3 11
Partial 8 30
Shock 4 15patients is common in developing countries such as Iran
which is partially due to lack ofmedical centres that canman-
age these patients. In this study, we aimed at evaluating the
likelihood of limb salvage in these patients; thus, the patients
were not followed-up for a long period of time to assess the
improvement of their motor and sensory deficits after opera-
tion. Although mechanism of trauma was blunt in 26% of our
patients, patients in our series presentedwith no concomitant
fractures, as cases with bone injuries are diagnosed and re-
ferred earlier than 24 h and did not face the definition of
delayed repair in our study. Moreover, 22% (6/27) of cases
had traumatic nerve injuries (which are common in upper ex-
tremity traumas8) while 41% presentedwith partial or sensory
deficiency. This implies that about 20% of cases had ischemic
nerve injuries at their hospitalization. These factors, made
assessment of the efficacy of arterial repair more difficult.
In this study, we saved the upper limb in 26 out of 27 pa-
tients (96%) with brachial artery injury. Our results suggest
that in the absence of mottling and electrically unresponsive
muscles, brachial artery repair can save the limb in a large
proportion of patients with prolonged ischemia. Among 11 pa-
tientswho had delayed capillary filling, only one,whose artery
had been previously ligated in another centre he had
attended, needed amputation due to extensive infection. Al-
though, the results of vascular repair in our patients were sim-
ilar to the results of some other studies,9–11 we should not
neglect the fact that ‘‘the long-term outcome of upper limb in-
jury is not dependent on the vascular injury which can be suc-
cessfully managed, but upon the recognition, treatment, and
outcome of the associated nerve injuries’’.9
Satisfactory exposure of the injured vessel with prompt
proximal and distal control has long been recognized as es-
sential in the treatment of vascular injuries. Repair can be
achieved in selected situations by lateral sutures, provided
there is no compromise to the vessel lumen. More often the
vessel requires excision of traumatized segment and end-to-
end anastomosis without suture line tension. If end-to-end
anastomosis is impossible, then an interposition graft is indi-
cated using an autogenous vein, if at all possible, in an effort
to avoid subsequent infection of a prosthesis.12 In our series,
end-to-end anastomosis was possible in 14 patients (52%)
while 12 cases required interposition graft with autologous
graft (saphenous vein) and no revascularizations were done.
According to the results of another study, the primary repair
of penetrating brachial artery injury is possible in approxi-
mately one-third of the patients.8 Also, we requested angiog-
raphy for only six patients to confirm their brachial artery
injury in keeping with previous studies suggesting that upper
extremity arterial injury can be managed without angiogra-
phy, particularly in patients with penetrating trauma.13
The results of our study show the good collateral supply of
the arm. We didn’t fasciotomy in our series which can be
explained by two probable causes: (1) the site of injury was be-
low the profunda brachii in all patients, and (2) we excluded
the patients who had mottling at the time of admission. Prob-
ably these patients were those suffered from severe ischemia
and needed fasciotomy during reconstruction.
In summary, despite long-term follow-up in our study to
evaluate nerve functions which was the limitation of our
study, we recommend arterial repair in patients with
i n t e r n a t i o n a l j o u r n a l o f s u r g e r y 6 ( 2 0 0 8 ) 2 0 – 2 222traumatic brachial artery injury in the absence of mottling,
even after golden time of arterial repair; however, it does not
seem to guarantee recovery of sensory and motor function
of hand because of concomitant nerve injuries.
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